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Porous polymers have received an increased level of research interest becsuse of 
their potential to merge the properties of both porous materials and polymers, such as 
high surface area, easy processability and various synthetic routes. Traditional 
methods to prepare porous polymer such as phase separation method need a mass of 
organic solvents which will lead to serious environmental pollution. Supercritical 
fluid is widely used in the synthesis and process of polymers as an alternative solvent 
for its excellent physical and chemical properties. In this thesis, two kinds of 
nanoporous polymer are prepared by supercritical fluids. The main results are 
summarized as follows. 
Nanoporous polyacrylonitrile (PAN) membranes were successfully prepared by 
supercritical carbon dioxide induced phase separation. The effects of experimental 
conditions, such as temperature, pressure, concentration, solution evaporation and 
depressuration rate on the morphology of PAN membranes were studied 
systematically. Higher temperature, moderate pressure and lower solution 
concentration leaded to larger pore size. Macrovoids were observed at lower 
temperature condition from lower concentration. A maximum special surface area of 
209 m
2
/g was obtained at the experimental condition of 25 
o
C and 8 MPa from a 15.0 







 was achieved at the condition of 35 
o
C and 14 MPa from a 15.0 wt% 
concentration. The PAN membrane can completely separate the SiO2 nanopaticles 
from Bovine Serum Albumin (BSA)/SiO2 aqueous solution which shows a high water 
flux and excellent selectivity. 
Inspired by the block copolymer self-assembly and supercritical fluid selectively 
swelling, nano closed cell structure was successfully introduced into 
polystyrene/surfactant films. The introduction of surfactant can cause a solubility 
















surfactants were selectively swollen by methanol. The effects of experimental 
conditions such as kinds and amount of surfactants, temperature, pressure, and 
depressuration rate on the morphology of the polystyrene films. The average cell 
diameter of polystyrene shows no obvious difference at different temperature and 
pressure. Increasing the temperature or pressure, cell density first increased and then 
decreased. An additive amount of 3.0 wt% was an optimum to achieve maximum cell 
density. Four kinds of surfactants with different HLB (Hydrophilic-Lipophilic 
Balance) value are used to prepare porous polystyrene. Two surfactants with lower 
HLB value showed cell structure in micrometer scale while the others with higher 
HLB value showed cell structure in nanometer scale. The surfactant in the polystyrene 
acted as a template for selectively swelling. Moreover, we applied this method to 
polylactic acid, which also showed nanoporous morphology. 
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图 1-1 自然界和合成材料中不同尺寸的孔：(a) 竹子；(b) 蜂窝；(c) 老鼠的肺泡；
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